Lycopene attenuates diabetes-associated cognitive decline in rats.
Diabetes-induced learning and memory impairment, characterized by impaired cognitive functions and neurochemical and structural abnormalities, involve direct neuronal damage caused by intracellular glucose. The present study was designed to investigate the effect of lycopene, a potent anti-oxidant and anti-inflammatory molecule, on cognitive functions, oxidative stress and inflammation in streptozotocin (STZ)-induced diabetic rats. Cognitive functions were investigated using a spatial version of the Morris water maze test. Acetylcholinesterase activity, a marker of cholinergic dysfunction, was increased by 1.8 fold in the cerebral cortex of diabetic rats. There was about 2 fold and 2.2 fold rise in thiobarbituric acid-reactive substance levels in cerebral cortex and hippocampus of diabetic rats, respectively. Non-protein thiol levels and enzymatic activities of superoxide dismutase and catalase were decreased in both cerebral cortex and hippocampal regions of diabetic rat brain. Total nitric oxide levels in cerebral cortex and hippocampus was increased by 2.4 fold and 2 fold respectively. Serum tumor necrosis factor-alpha, an inflammatory marker, was found to increase by 8 fold in diabetic rats. Chronic treatment with lycopene (1, 2 and 4 mg/kg; p.o.) significantly and dose dependently attenuated cognitive deficit, increased acetylcholinesterase activity, oxidative-nitrosative stress and inflammation in diabetic rats. The results emphasize the involvement of oxidative-nitrosative stress and peripheral inflammation in the development of cognitive impairment in diabetic animals and point towards the therapeutic potential of lycopene in diabetes-induced learning and memory impairment.